9 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



List & Copies of Prior Art to 
Jc^pcinege patent Application 



Prior Publications 



(1) Japanese patent application laid-open Publication 
No, 11-159421(1999) 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 

(43)Date of publication of application 



11-159421 
15.06.1999 



(51)Int.CI. 



F02M 61/18 
F02M 61/18 
F02M 61/18 
F02M 61/18 
F02M 61/18 
F02B 23/10 
F02M 61/04 
F02M 61/14 



(21) Application number : 09-324450 

(22) Date of filing : 26.11.1997 



(71) Applicant : 

(72) Inventor : 



HITACHI LTD 

HITACHI CAR ENG CO LTD 
SHIBATA OKIYUKI 
NAMAIZAWA YASUO 
SEKINE ATSUSHI 
SASAKI YUICHI 
ISHIKAWA TORU 



(54) FUEL INJECTION VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cylinder injection type fuel injection 
valve which can obtain stable engine performance in a wide rotational range by 
producing each fuel spray form matched to a stratified combustion mode and a 
homogeneous combustion mode by one fuel injection valve, and improving fuel 
consumption and output. 

SOLUTION: This fuel injection valve is equipped with fuel slewing means 15 
applying slewing force to fuel passed through the circumference of a valve 
element 13 at the upper stream of a valve seat part 7, and nozzle 16 for 
injecting the slewing fuel. Fuel spray 47 injected from the injection hole 17 of the 
nozzle 16 is deflected in one direction of the basis of the axial line C of a fuel 
injection valve main body, and set to a spay form that fuel spray travel distance 
L1 on a deflecting side is lengthened and fuel spray travel distance L2 on a side 
opposite to the deflecting side is shortened. 




LEGAL STATUS 

[Date of request for examination] 03.07.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



(19) B^S^fFJr (J P) 



(12) £S 



4# ^ $g (a) 



(i 



1-159421 

(43)^MB ^£11^(1999) 6^150 



(51) IntCl. 6 
F02M 



61/18 



3 6 0 
3 10 
3 2 0 
3 4 0 
3 5 0 



F I 

F0 2M 61/18 



sant* m&m<&m7 ol 



3 6 0 J 
3 1 0 Z 
3 2 0C 
340C 
3 5 0C 
(± 16 H) 





#ig¥9 -324450 


C7DHMA 


000005108 
















¥f£ 9 ¥(1997)11^263 






ft 






(71) ffilgA 


000232999 




















312 ^*fii^^fc^^:*^ilS«2477#fifi 








(72) 89!* 










































3?J58mu.fc'&^:^T?y^:^Jg«2520#«fi 


fit 
















(74)ftSA 


mm 


!< 


(54) [ft9|0!>««N 










(57) mm] 






121 2 




mm] —3<Dmm 












7 



(2) 



t&m^ 1 1 - 1 5 9 4 2 



0)R(l»SJ*IEtt***:*<, «rpJt"5fflltS»fl!lfl[)«liai 
Wit* 

Mm<Dmmmm^mL 2 t<Dit^L l /L 2 = i . i - 

1. 4, «R»i«8ft7j«7 0-9 0° T*5»*ffllffi» 

n, m8H^;isrt(cffitfmiHyx;i/©i«i*ptt, miEBs** 

^ffl t^ffilfil ft £ ft § d £ £ #M £ f 5 M«£f #o 

tijfiEawrt^ffitrwis/x^iftWPtt, ffirBa«s»i!Rit 

ffiE^ b h9IH y X;i^Pg&f P (0 Hj P * -eoDBEBt tt, »t*f 

s y x;u £ Srffl fc«i*ii«#ts:x > >m <nBMmM# 

n, mrteyx^pft^pcoajp/^ 
^(c#sit7i#4®^^:L., z.<Dmnmm<D outturn 



»PfflPffl»^ffiTDfflSWaB»«fcg8ttfc^y7 
^ll'J fC ft , »BB± 0 ffl £ K&tk 7 5 ^ ffl'J t |6J frtfc £ £ 

Z>S X;U£SrfflAfcffirt«S*Sx>x>ffl<^*KS"«l*# 

«*tp**r-r^H9iEyxju<7)/icgBnffi^4 , *{3, iB$*« 
*»PO*U7-rxfi<fcC)fe®Vi/jNg|iE**»j*sn, hu 

p^msE/j^e^ffiHtc^snTS/j^e^MsaiRit 

P<BfflPraifti££&0, ^<Z)/h3geoifeSSffittB&ffi#JS 
8BflM>5ii^«»PtDffl^ 

s t *«f«£-r*«8»i«»#. 

£a5fc«M£#4St;:LT&i^ MfB^PtiittjfB/J^jg^ 
^^^S^tcLTfft^PAPfJi^MfBSffltciiDPa^ 

p a p i«tsfl t sjtfij k: « * tc l>t$)%> nmm i 

t«f**9] maB«»«W#**«ii»£*98B«»PO!) 

4 , '^tt£<Z)3c^**l$ifil+P*«^1-'5t , J 7^ XF*jk:>E 

b93H y XJKDmM noma ¥® **a*pRS* p <b »f ^ISoS 
SffifC»LT«^UTliSCl£&^a£t^je8«i!a*t 

X)\st&ffi^tcnfamttt^3i>i/>m<DmMm%i 
wie y x;nc «w p i:»lt 

"TS«»P£, K*»P£S(rBE#JS«£CDrat-firlB"ra 




^%>J X)V £ ^f^^SWH-Sx > >? >ffl <£«4« ft 
mms Xjkdx^^ ft^&U<DfamzX\sx J im'i.\z& 

[i^SH] fi91E*&fP<E>fi££: 1 , ttH£d£L 
0. 3< I /d<l." 3T*5tt#3il&^L, 

§11*31 i 3 ©^tn^ i ^fs«c^«8Sfla»# e 

±ffiTmmf]&^^&mmmiE]^m£, mmmm&mst 
-r z> / xjv £ & m a. fz m ^ ma s£x > > m <d mm m w- 

M©HMfi«»P<BAPK:BS^ K##a*H98H#ffifiBl;:S 
^■S{4H*^t9IBi«ltPC0AP*T<7)IEffilS:y, itufB^ 

~tz>; X)i£&mKfcffifamtti7K t ^>i;>m<Dmmma 

Itt&ft&Mlza&mz&TZftftibWm&fcls^ ^^p# 
S9fS##:Wl*S5fe«g^H9iaiSI4- P CO A P t |wH£B*^ 

^mmu^izxv&^^ommLfczL£^wm£-r^m 

5?yyj:D«D, ZL<D^y zfifltSi&J X)MDft&lz& 

tuie j X)v<n[Hmm<D o % y X)v<Dnmm £3tt> % n - 
tf& raa$<D o Sofa y £ ^st> & zi - ± * 



I 1 1 - 1 5 9 4 2 1 

CO 0 0 1 ] 

[0 0 0 2 ] 

*»#Srffli>fct><o («rt«i*scitfvu>x>>;» 
eesu«is/EPi*tswT, »jee«:, Hifti4^cD^uz-r^€ 

[0 0 0 3 ] «rt«»5t(7)«WiJt»#tt, 

x>>;>^ffiWfrtfctt»tc*iiTj!IR«SS (»1Brt) fcffl: 

[0004] z<D£otem\Hmm&<DMmmM#<Dmm 

(W*tB#IS!©JS*8) ©t*l:3-10MPat 

«S**£E**tBfEE(C?S:-5fc*, 0. 3MPag^W^.ffl 

ss^sfift snTuseitt, y X)ifimmtfx\z $ ^ s n 
[ooo5] isrtiawiCAfvu >x>>?><7)*sfistc*3ii 

tf&mmm £&$>*)* ^nzomm^-F&msizTfk 

To 

[0006] ^mmmzx.>i/>^ ? )u<D^nm<D 
c««6Srt©fi#»*aisa»s«H: (a/f = i 5) 

*^sx*o, isv>ymm\zi&mibw#LTm 
^£r<si^f^^ommmmm&^^£^m^L^ 0 

[0 0 0 7 ] ^MM^^/E|gfTS*^»J4^*WL, A 



(4) 



FfffiW- 11-15 9 4 



i(i§{c[^±-e^-g). rfLmMfa^-im, mmmm.T$)Ki, 

[0 0 0 8] fiE#«fci3, jUSttHW^Ktt. S^ttflg (ft 

£*&£nxt^-5o 

[0 0 0 9] flAtf, Wffl5£8 - 2 9 6 5 3 l^iT 
«. A\>|,:7*#^fi©T^tCfl5tt©;*.*7 7-£tg«\ H 

£ ©^ift^CjSffi^'D^ b 1ttt?L (88&ig#t p = :t 

Iztt LTM^Sr-^AT&D, >8#*?L© Hi □ flute , 

[0010] ^51^7 - 1 1 9 5 8 4#£j$STti, XV 
— JU/XJU (JXUX'tj) lZfrm±mz{xLW:TZ>£o 

■mzmnm&wv iv&m-i, z-wyz-fc—y*, 
<Dmmwk±.\zmmi dis««p=tij7^^) &k 

♦i&tCfcfLXffiilrSr-S-AXi&S. ufflf*Mt(l ift*f 

tC*f- LiS^f -5¥ffi±T-[Hj&r-S>X "7— ;KO[eIte*-il> 
. « *t ?L © + » -5 EH ± © WBff e «iS * & j&t 

JH*|T©X "7-;Uti^*t/h$ < xIe!*^©^ 

So 

[0 0 11] ±gBLfc«e*^0lJ(DMPtW^ : ©*:#: 
tt. fSiftoftW^jS©*^ -«K««±«lcBirj{ittt6 

X, -5-ftck 0 fc?X h>Sffi©^-\»f7Vfl!l (K&'X-? 
^if&\) KHB6l3-B\ t'?^ CftttX©{l[n][Ril£ 
fiffc-sX, fiKJf j&j&ISft;:** t*x-f ©JEM££*iJffl LT^ 

[0012] 5 - 3 3 7 3 9 Pft*/ 

•>X hX7S^X7'«fctl7L^^LXX , 7-;U^-v>A*- 
l*3fc»**lfiIl:iftUlSti-. *m7L^6©ijllt*RfB**ISE|5i 



[0013] 6-221249 ^^(Ctt, l o 

©liSrtlCittfcE*©^^!^^©^^, — #© 

Jts LjESfluteisjt-r-s ttfcc. ■£<Dmft®H >zsx. 

[0 0 14] 

-K^£fg£?rft3;r<!r;&*3iW >hx$>0. i§ 
[0 0 15] SCfUft (illts^l*)) fCitS«Ri|^S:igStf S 

(Dism, w*vt. mm, mm cmmmmmm) afi^mz 
*tt**B«3rt©g£a©*§^;fric*€?fciB#£^ 

[ooi6] 6t±^6-rn«, «rt"SWiC^y u>x> 

©*stt »s» • mmft^vf) ± 

[0 0 17] *5691©Bfl!jtt. -kffi©B#»;:jS*.T, - 

©-tn-enc^ofcaswnftiijBjisf^rjau, asm*] 

»«-r*c:<!:IC*.6. 
[0 0 18] 

[0019] -r^to-e, #^©«H*aii-r-5^fcp«p 
*as©±«TteiHi**#A.s*R»aEig^ai : , m^mM 
zmm-r z> j xjv t €«Afcffirt*»sx >>? >^ ©^ 

tt**tfPK:iJHT. ffiEyX;U©i«»P^6itit3n* 

[0 0 2 0] ±IE«JESfCJ:ntf. Ill 6 5 
RtW# 1*. aiii 4 0 ©±«&B(:«S^i«St#2iE#tttt 

C7><aiaj$ji^A{c3?s (z\(D3?.mtiLfo#3, w-m&j^-f 



(5) 



WM¥ 11-15 9 4 



i>< :/ v #m tc (H(S]i- s m.m mmmm l , £ * # < , <ift 
-r*fl«&£#fl!©*»£ijaBg«iL 2 &/ha < - <ta* 

[0021] dco.fco/jdrainistc^nti^ j&jsassi*: 

*£9j$&Rgfi©/£7&*gj!>i/h£-f ^-5 

xu7 zmfxmmfii&mfz z\ t& Trrgg&©-c\ am 
^AfTSifiHc^Rg^fTfen, je^o©**^^ . 

[0 0 2 2] Sfc. S&i*l52rfi<Z>ftft0, (/3,ttH7 

mz&x77>/<m\zim&\z-& : b(n-c, zwmmmfaAQ 

[0 0 2 3 ] ±E©^y5^ffi©fflIfil«llK:l)0iLT, 

ia]r«>«tR»«©«»i!ljlBgBtL 2 *^$ < 

fcti, ©j^sgfH(Dg^L|©*tt3ifiktt*ffli«-r-5ii!S 

CO 0 2 4] £A±©ftUBK:J:0. JfcJijjRfll^E- KKE# 

•&. 

[0 0 2 5] fc*. ^*#*#©I§#*fi;£faiIlxft-*| 



[0 0 2 6] (2) S6fc, ttrt**f5S#V'J>x>>? 
[0 0 2 7 ] 

[0028] ant ^m<n-mmMiz^o, m\*im 

#t5S;x>v> (#y'J>x>5») fcflEffl-r 
©«»«ffi*^-rittWH. 13 (a) ttE 1 raffiftiftftt 

#izm^% s (DMmwm, 13 (b) te-e© 

TIEl. 12! 4 «HI 3 (a) ©#JSB^Ktf«$WgStPttiE 

[0 0 2 9] El 1 (C^-r**$¥«fcr# 1 tt. y^aX- 
? t L Ilia -f HfcMfM#(7)-«fijt* s. 

T^9 1 iX-^©5g^,[l]Sgg^i:L,T@^^T2 > 3- 
^ (^-70 3, oJlbnT C/^>>^) 4£«;L5. 

[0 0 3 0] 7 2 tefflero^gSfSSfr-ete^fai;: 7 
7>y2A5:iA, £ CD 7 7 >>* 2 A«k 0 fcT#SB#3 
-^3C|*lggn5„ 77>y2 Att3-i7 3 ©±gBBS3 

[0 0 3 1 ] 7 2 H. Affi(^JIS4Efaig 5 tmjjfi} 

tcsaux^^n, j^MSES 5 co-is (^gsAfflt 

6A«#ASn. ^©U^ — >xyj >y 6 tCfcoTBJD) 
3 7 4^M (#ffi7^[Sj) t#»sn4. H3fe=i 
7 , 2©rtSBttt, 'J ? — >X^J >^6©tfta^&iiS 

•3, :07-/tX^ 8©|^gB*^i(Sfil8§5©— ffiZBtiZ 

[0032] m.m^-rjv 1 o ^-^K^jg 1 1 Tig 

^n. -?-©3< jl/©^t*> 1 0 A|*ItC@^3 7 2 ©— 
MfAiSSn, ^©H^n7 2©-g|5t*(c1«^©3 

a 'On o*ffaus^"j-^tt«t*i»jt-r*. i8« 
*8^**3 -f ; Wfl3i#:{i«c ?jitA-r -5 © £ tejtr -5 ->-;u u 

[0 0 3 3] OCIt ^-S^-;i/9^^U 

-^3©±*KiaBlxfc ; E-;UH»Jgfi!E»ft:2 0 fH^lZ 
«K$n. *©-j|**a^^5'«2 0AJCffi«UT3* 



(6) 



[0 0 3 4] 3-d? 3©T6Bfc:tt, &j&ffi*K<D;X)l 

X77-1 <D±.m\z$Lm?%> 9 

[0 0 3 5 ] X95-16H -^-CD^^tC^ (;fH*) 
1 3<0*f^ K7L (*5fe?L) 1 6 A^KttSn, 

1 6 ©^JSRtfjgffifciyXJU 1 5rt<0«8*»il& Hi* 
K?L 1 6 A££ilii£ii£^5f4jig§i 6 B, 16B y 

[0036] mSlZXVy— 1 6 £0 2 COX -X' BZ: 

6fcfc, '^SjJ«9 0° HIB-eefiL&4orc3!HBBl 6 
Ct, nffl«mco»ffl (KftiBtt) 1 6 Bet 0)3:0, R 
6 CHyXWfll:«fL, »B51 6 B»±-tcoiB 

^>o X«7^-icffl5fC^$nfc»l 6 B' tt, yxw 

iSgS^r&l^lS^-rsrtT, *K**iIg&» 1 6 B , 16 

3tCLT, «SWiiKl 6 B ' /)^^fflUT#ftl 3 (DM 

[ 0 0 3 7 ] nj»zi7 4tj, 5te*Slc:S*F 1 3^@SLfc 

K4AO«iilc*8»ffl7L4 l*«Rl/T*5. 

2 1 ^pTBfin7 4^)^^rfp]C0X hn — ^Sr^ftO-TSX N 

[0 0 3 8 ] 1^372, 3-^73, ^1^7 4H ffi 
14«T#tJ58:$n, P7KS54A, 8#13, 
1. X^ r, J>5 r 7^v^^8tt#88tt»T«c»Sns. 

[0 0 3 9 ] J##l 3H ««n-f ;n 0©*ii«B#tc: 

[0040] ««D-r;n on«a«^**Bi»psnffl« 

»I3K*^^Sn, nJ»n7 4*tH^n7 2fflJ^BaaK 
3l£n£o 3 t)PlSd3i7 4ch*tCX I 7^- 

i 6i^^tc*-r h^ntML, #jS7^snfn, re* 

[0 0 4 1 ] P£#*Kffiit;:&£><h. 

i^a5iag§, «5**ffl?L4 i ( yx;u (yxMr^) 15 
F^co®s§i4, x?^— 1 6 £iS?K xy^-ie-eiS 
(Hi^^^#$nT^ffiHP7^w-r^^-/\^^^-;uT ; 



WBB^P 1 1 - 1 5 9 4 2 1 

[0 0 4 2 ] [H2-g|4^ct0yX;H SCDffiifitcoii 

[0 0 4 3 ] #/SffiJK<7)yX;H SCOJSigl 5 AC04^ 
BSfctt, (B«0iSWPl7(!:a5*ij7>f7<!:, fg&fp 
1 7(0 API 7 A(D&mftZ±m\zmiTm&&tf'DT 

;U3 1 t^jsssns. *ei]Ttt, i£g*-;i/3 ittae 
[0044] pgs^p 1 7 *a?ric-r«*u 7>r xtt, «s»- 

0 <z>jbh 8. 5° ) t»]|lt*s. 

[0 0 4 5 ] nft&fp 1 7 ^fpJftaS-^ASdtlf, *S 

1 ^6RS^$n^^©^4 7 («ti-nB8 

— (#ffi3$7<IW><E>[®&fP 1 7 S^TlBfcfP 1 Iffi 
[0 0 4 6 ] J X)V1 5 P 1 7C0fflPHlfttt, * 

.0y"ett»ai"r^/h3gE3 otCcfco^/££nT^3^\ ^ 

<0fcHPHS3 0&rP!g£fP|iJP 1 7 Btt, BMmMft^ 

fcm^cizimmtemm&te-?. gun^-r 

cfc^fc, fflPH&3 O0)'5-&«#tPffiP 1 7 BB±9W 
*HB«^tU5»Bfffl3 0" ££ra_hD#h fg&fPtbP 1 7 
BctOS«*tfl!llC^ji-rs*l-ffig|5 3 0 'S^HTOfiHt 
^fTT^o Witt P Hi P 1 7 B^^ffitc*^ HT^^i^ 

fc*3, «3*PtBP 1 7 B0>**H<t:ia#tP 

ttaEtOfttftSSgO 0 «»P 
HIP 1 7 B<0»tRte*Hi&?K ^-(DffiP 1 7 B 

coxy vftfc|ft^fla?&£. IgWPtUP 1 7 B©8ffli: 
«WP4»^faE <h(^^T^S^#^a (=£9 0° ) ~C& 
tlit. HIP 1 7 B(OTOtfx 7 y^^#a»tft: 
0, -t<0UJP 1 7 B(0»ffiftft€r*iLSC4:*c-e, SrS 

<b«»p am en*. 

[0 0 4 7] ZCD^olzmMomn 1 7 B*^ffifc*ry 
=i — >»tt*ML/OomP/3iB!3 0O^BBT0fi!l3 0 ' 

->^»5ftfc (L,>L 2 ) o *fcMS»W»«t,»*t, 

L , ffi ij CO ^ < , L 2 iB!l*^?5:^^<!:^aSgSnfc, 
[0 0 4 8] *©IfiO-Ot!:LT*©J;5&:W<# 
^-btl^o 0 4 tC^Tct^ tz, «^P 1 7 COttlP 1 7 B 

<D&i£\t4PW$t»£UQ % f«^P17C0^iJ 
7>(Xfil (Z)5^ttlPil&3 0CO^ffi±0ffl3 0" 05* 
CD^U 7^ X^ffiS 1 2 t^ETt)fiil3 0 ' ^(OtiJ 
7^Effig 1 1 2 > 1 #JS7co#ft3 



(7) 



^mW- 1 1 - 1 5 9 4 2 



1 Of£tt{4E^£i«S*atBP l 7 B ST<D8KKSMt>, 
tBaj»R3 0C0#4ffi±0ffl3 0" 4>#(9fi£M 2 ch£4ffi 

iiKO«KSM*M4StcjCi;TS&5fc«), /£ * m 5fc & £ 

£§g (fltKfi) McDgt^ffl (M 2 » ©S^t<, 
M 2 fll!l<B<«8SJi8SeBi «ti£) *>/h£<&0 

(«81iJiIBEHEL 2 ) , iS^JSgSfiM^JS^iffliJ (M,ffld) 

(«»PJiSBEBtL,) o Sfc, «^liJiSSgg| («8il 

(M,ffl<OjK»ift»*M 2 «CO«lBfPftf|» < fc 

CO 0 4 9 ] Tttte-&*IIJfi«©JK»pRtt#J4, 7 7> 

<^> ttssj bisk l 2 ^/jx $ < & zmmmwi ( L ,> L 2 > 
[o o 5 o ] ^mmm-cte, ±^<Dtaam»3 o ^-a<d 

[0 0 5 1 ] «WP 1 7 ^r#-r^> J XJl 1 5 COHEfflWVffi 
<D$*&lz* iS3^«ftfP l 7<Z)^-U7>r^fi 1 ctOfc® 

Sfll9Cfc*fUTffi££#LfctjP 1 7 B^/j^g3 0(7){4 
MltZMf&'f&o Z-CDato IZ~T & ZL £T\ /l\9Ztg3'0&m 
#>1P 1 7<0ffip«»<z)S8K£&5. /jN^g (tHP/g^) 
3O<0jte*Hte* *JSaS7flW^6«WPCDaiP 1 7 

»«»Po«r*iarrfiiffls<6<, E«ifijfli&s< i, 

[0 0 5 2 ] ##1 3, (##a*»j«cr-5{tB<Z> 
S) , *'J7>f7 («*fP) 17, 3 0 

m, (MW^fil^y-hg) 1. 4m 

rru #ift9 0° , tU7^Xg0. 6-0. 9mm, 

*U7^XI<50. 3-1. 3fgK /jNgSfi3 
— 3mm, ^-U ^ XHiPfflift^ffi±0iiffl<Oii!$H 
2 =0. 43-0. 8mm, ftffiT 0 H,= 
0. 1-0. 4 6mmT*§. Sfc, &m<Dffi£ r = 5 
-10° (^uT1i8. 5° ) 
[ 0 0 5 3 J #0J<£>/hg§jE 3 0H El 3 ( b ) <£> / X;U 

/ssm^-r j: v iz, 'i^&cD^&wiOitzmmu 



ct0BBSn-5»»ct0&:S. 3 0 CDilf Stt, 

SftBl:Lt»5. «S*P 1 7 tt/h^C0it>^8|oS:8 
*l:LT*»PAP 1 7 A«^&{PiJtc{I9«MPffiP 1 
7 Bffll3&«tt«i:S»fl)^aiS«»JC (Sf$gi8 

[0 0 5 4] ±8Edct5(C/jNSI3g3 0 <7)®|q$£ RM£& 
K:J:9»I5£U COHlItSSfcL'ft&tP 1 7 tf/jN 
^@5fe«M^#4ffico^r[^14^^tDi±^c:<hT, R$tt£& 

[0 0 5 5 ] 02. H4^*-rcfc5tC, *«|<7)«*tP 1 
7 (*WP+iL«E) tt«S»*l*#*#tt»C^#UT 

P 1 7 <Z>*4>»E <h<03&RG**i<ti*P 1 7 £ffif& 

[0 0 5 6 ] £<B<fcp£^£GS:«#*P 1 7rtfcffiB3 
t5t, S4fC^TJ:3t^ «»«»tP 1 7CQAP 1 7 

Acoxy>?flAt#ffi7g(^*^si (#mm^<bmzmn 

^©*«PAP 1 7 A(0#(tt»#fe*S»i»8»tt^JB» 

[0 0 5 7 ] #JS«7tcEIJ#Wr^«-r5##l 3 U&W 

s&u m#miz#fci 3<Dmm9c3&&mMn<Dxn 1 

7AiOTOttll:*t>tiS»P l 7rttCA0iitfct5 

«»PAPl 7At^i/^;naii:ftoTfe«tK . 

[0 0 5 8 ] ClcoJ:^tc-rn«, BB#ffi3F©## 1 3 5teffi 
Ii«»PAPl 7AH©fy K3fiUa-A (iBtfffl 
M) £/h£<U JS!IlI«R»<DSfE|ll*(D«SlS«*a< U 

)v^-^mzmmLxm^mm<Dwmt^m^^ 

[0 0 5 9] ±}R<Dtv K3HUa-^CDfi*lCct-&aft* 
&aflSElslx^;U^-<0|pl±tt, 3*^p 1 3 <3D5fe3SBSS:«SS|sf 
RtWPAP 1 7 A<h[^l/^;UScl^4^!(afpg^PtcA0iA 

[0 0 6 0 ] 8 9 1:^51^ *««7*z 

ffl^^tt-TS^flEl 3<Z>jfea^JSffl7T«E<DP(tl*P 
1 7CDAP 1 7 AlCEg^ ##1 3**#ffiffi7tC»r* 
ffiB^&iSWPAP 1 7 A£TC0ff£g|£y , 1 3 ifl 



(8) 
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[0 0 6 1 ] PftfcfP 1 7C0figr£ 1 (d<7)fiS ltt, « 

dtl/ft*^ 0. 3<l/d<l. 3t;:i££LT&£ 
(1§;J<S 1 4*f/&) 0 1 /dcOTPM* 0 . 3 

tLfc^tt, £ttK±/hS *B»*l!K:*B|-r 
S«|p]ft^»6nf, Sfc, 1. 3£t±«:i£E*a**« 

*€K*s&g***#<&!p, g^titg (ioo/i 

m) £ffi«T'#&<ft5fc«>T&5o 
[0 0 6 2 ] *^Mm<n&tf&Mn<Dfc\£}Jjfa 

^>o C(75J:-5HLfc<Z)«, fltPl 7(7)aPl 7BW 
H»3 O<05te*ffi£**ffi£BiW\ ^JK*^«iC**qit 
Rft&fP 1 7 CO A □ 1 7 A£fflP»»<0&ffi±O«3 0" 
KUB&th ffip 1 7 BSrajPHiSO«4ffiTOfi!l3 0 ' iz 

{mz><£oizmmm 7 \zm^^mntcm^\z\^ ±&<d 
[0063] m&n«m<D/X)vi 5 

tt, B2l;st«j;5l:, x u l 6 
SL» C^y^ieit **^3»# (##:) !Z<oiJ 
-f K?L1 6 A&#L^HS^Tffi*Cjg^L/t«!S#*iiBS 1 
6B, 1 6 B ' *tt5^, yXiH5(Dft»^ 
yx;i/©rtj£ffii 5 b t^tesrF— i 5C*f»^y 

rtHBBl 5 V<no%JX)V \ 5<£>|*iJgS<h3£;b£=] — ;f- 
1 5 csyx^rtusco^^ysrsttsffii 5BJ:0T^ 

[0 0 6 4] cKo^'j^flifiKtintf, yx;n5«rt 
mi s Gtf\*im<D±$\,^(Dfafflmi 5 F<D±mzaw 

5 Ftty X;i/<3ftjgffi£3£;b&ri-^- i 5 cft*>?-y 

El 5Dlc*ntTJg!£<*ft-5. 3-t-15CA« 
femi*6 0lt f^/SfficD^^^^Lfc^-/\ 0 6 
1 **c:c7)i*iS<7)^:#iirtHS 1 5 F tjbs^ttigfij 
$n^>o sogfc-srtjg® isg^isf tcorao^# 

SKI SDfc^-ATJg/SSn*. *wxrtt, — #1 

Mm 1 5 GCD|*)gD s £cj> 5. 9mm, 
OyXWHtBl 5F0rtlD L *<I>6. 2mm, 

«PtLT3 0° , a*6 0S»fiSt5f-/tftT fl2 S 
/X;UrtfflBS»tpfcLT6 0° , ffi<^6 0CQ$i£H D 
^•yX;H^/gffi^S£ptcLT0. 2 6mm, ffiSrtJ^fl! 



1 5 FCD*gW£ 3mm£ Lfc. 6 <0«8**iIB& 

1 6 B ' <Dmm\Z0. 4m, f$fS£te0. 19mmtfe 
4. 

[0 0 6 5 ] ^(Ocfc'S^SSrffitffcrtJfBS (ftBiS) 1 
5F^Ml, 5C^1 6t3Ktj-S 

[0 0 6 6 ] ££*WcDi§£i;:te, 01 9tc^TJ;5tc* 
ffiSSWoiaXcffigrtraffi 1 5 F£#s&(,>fc*£, x 

T, *^SE^Jp a nCO^-&^^, m 1 8 f^-tct ^WCffigf*] 
SI1 5F?&i3-tS|Ji 5 C^ia©«S»SKK<^J£3B^fe 

*«T#S. fc*5* 8ftfi3-t- 81 5 CSiiiBLfcii 

it&rtfflffil 5 FO>AP, ttiPtCx-m 5D, 61S 

[0 0 6 7 ] U;^L ±fBc£> / X;n*i«SlifiK:<k 

[0 0 6 8] ;X;H 5©5Sfi«*Httilf«jpiL, 

[0 0 6 9 ] 06, 7tt±8HLfc*«^tC«S«K»i«S>f 
[0 0 7 0] H6fC*5^T, 4 0tt»1S (yij>y) , 

4 4n»am 4 5 4 6 n*a#-c»4. 

[0 0 7 1 ] &'XX?>7 4 lJ4-«ta«4 0O±g& 
f*WT*0, £<0*fottA£BEA,-C* -*tC®M#4 5 
[0 0 7 2] 1 (4, «B40 ©±«fl[ttr , 

5 B \zW L T#4a^ & 4 iSS^a 0 # ^ ^ nt ^ 

[0 0 7 3 ] «tt«St#l<D»«4 0^0)WO(*tttt, 
«»P 1 7(05%«»*^fc^^T*fci:*fC(BlRl-r« 
«9£fc5# 02(7)0ST^PI»P 1 7 \Z&tt 

SHBS(CfB]*^T*ffilC0#Ji|3 0 a) ^^^y^^/4 1 
Wcfttt (±[^j#) , g«ffl«ta:-B* (0 2 (DElffiT 
ttWStPl 7Jcfe^4HffifCfB)*^T&«©«fi3 0 
b) SK^^^d/fldtiRiWT (T|rI#) isasn^o 



(9) 
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[0 0 7 4] Z\<D&?teU&'&\&fti#&ottMz&Q> B 

mmm# i a. mus 4 o rt testriKit □ 1 7 #±e©ist 

StP«*ft o**iJfflLT*8»i«*t#*fls||||»C*»tpK 

m&m3, 4mm) . i«jtp 1 7 d-dfa^ a 
$M5^iT', 0 7 \zm-?£5\zmmi&mft i ^e>ig 

ffl'JtC ffllfil-r*. *8W*»©ifit»i»D4:iR»P«ii»Ei: 

U5~l 0° 

[0 0 7 5] lit, i&jSHgStfP 1 7 <D^Pft|^#^#: 
W&Ct;:2*-t51g|fij£ a£ 5~ 1 0° <£>9$Hf;:l2;£-r3 

i 0° «±fc*t*w#o«t»a* (i£*a*) 

[0 0 7 6] ^eaj(Cj;n«> 1 7 

& 4 1 #J(C{ffitR]$i3--5^<ht?. fSW^*a-5^iN-nt^4 7 
fe. ^*4»»t#*#:ttl^C*SiitCLT^^7 p ^y4 1 

£t*. filRlAi3 1 tt«B^iR«t^#«l&«C<!:«S»>«]i4 

[0 0 7 7 ] E17*5tt*> )3,lj;M*Sn5@gf8J 

>>?>w^, ^mmiz£ o^so, i^-rut)— 

±aB©*JftiifBt«s»i*«#*#ttiic<t©tt 

[0 0 7 8 ] S^iSS^^ro^Se.t^WRBW^^^ 

[0079] * fc. *m<D®mmttfr i tctn«, «b» 
{cLTWM#ic^b-r. ,^^^7^4 nMKumsj-r-sffl 

K*HM (tTT. h>4 2 0 + 4 2 affl) C9«ilSiJ 

m$m L 2 *«/Jn $ < ft s PRSJKtt £f# s z\ t * . 

[0 0 8 0 ] *8»i«»*jfi[^C7 r 5i> r fiJK:aSlfl]3-&act 
t~ =fcoT, fiJc/i^^E- KB#tCifiiSW(c / 'Sik7'7y4 1 

Hjzz^«8»«8*ii«t>a-&*a$«,»ftS[«i>s. mz. 0 
tk'X-t'y'fim (&!k?7ifmmmwimmz--%i-f 

S 4 7 © -5 "6 A'X-fy if 9 0 © 



^<o<D^<Dmmmmm4 7 ' -frmMi&x-j?? 4 1 tcfg 

[0081] i&mmm^-vizjizmMmttite. 
^>z/>mmg. (.mffi\*i) tfmiET<DE.mftmmzftt> 

4 1 flj(c<i(S]^-&fe»fc^jKfi»«»x ij 7&mfxmm 
k±(c/jn$ < ft?>ro$rE&i,JT, mmzmnmm^^xzf 

: ?¥fflmizM'P2-&Z>fzsb<D=}>;V7 hftH8**i6^i 

*ss n t a . mm?> ft £ js^c i/m \z m ft s mh. Kti 

ictf*ci:*«Briii»cft»)st«rt©«MBKoi%sf<bta5je > 
•5. 

[0 0 8 2 ] ±lE©/£*:75^«©«|i&i«IIfciQ*T. 

0 6 iCTjrr «fc 5 \Z&X-7=> ^»cfi!ft-r<2>iB!i£i]jf SgfIB 
L,$r7C#< , <Bftt-£#J£H#<giJ©^ilIiJjiSggiL 2 £ 

/j^ <-r-2>£, mmmmnm^L l cr>jntMx&&m& 

T-5iSijSfijc#<!:ft9, *ifc, giJiiSg!ll«^^L 2 ro^ 
tt, Y><T)* \ 4 2 a&MZfafrotfm^ftfz 

[0 0 8 3] BMD-( ?MZ£Q 

*^7^ffli:5~i o' (mmm\t7° > , ^4i«©od 

«^ilJjSS§glL 2 tWJt^L l /L 2 = 1 . 1~1. 4, 
«S»«8ft^ 7 0-9 0° (Silfl 85°) T£Sift£ 

KOttffift^tt*«ilS<. Sfc. 7-f KU>^«r (5 5 0 
rpm) (Dl&mm&i^- KtZ*3^T, ffllfiJifiSft LTli 
¥ j£ A / F = 4 0 T-$!^/WiE3i L ft fl> o CO [6] 3 # 
-5>Cl(!:(Cctl9¥J%A/ , F = 4 OT'fc^pIfgT', BUT 
*SCP i (j»%£EXM4i) <5X, X^E-^ (BS 
U) <0. 3©P5SCt>pIffiKftofc. CdT% f&mil&te 
^-K^CO^l^A/FtfJ, HI 8 I'^-rct^fC, ^i^^ 

A/F=15, 3S^iS=50. ¥^A/F = 4 0t^-3 



(10) 



[0 0 8 4] KtC*3^iTt>ttl*r&]±S:ffi^ 
UO-^ X : E-i7£t¥*a)l/2-l/4<t>cetCfi« 

[0085] tot, &mzit^T<kOfcmm<Dmm 

CO 0 8 6 ] ft 45, «»*»^<Z)S**»*lRl<!:IR(*ft 

S^^pg^^){irS]^Lt'ii^T^^^tc^, fifths 
l„ l 2 <z>ih« (l,>l 2 ) Kza^s^^Tta^-rntf 

, £i«ltt#®ttftlgj3 2 <ha*/3 ,= 0 z T»5©t, 

[ 0 0 8 7 ] 0 1 0^±l5Ufc«8lsnt»#l tistt-sy 
[0 0 8 8 ] yx;n sc^fg&fp l 7cQttin 

-sWStatHn l 7 B¥B6<0&-rftSW; l . 5°T&£ 

(-T&;b-&, «S*P<0*4>i8fcE £qg&fP&P¥® l 7 B 
<^ft1-«Sfctfi»J*.tf 8 8. 5° T**0, «S*P<Z>»t>^» 

□WE t«S*^*frtt«lC«hcZ)**rft«a^8. 5 ° 
fcI-LT*£>*§^K:te:, fgWPtBP^F® 1 7 B^S^ffiW 
^P^WSCOfiilffitto^-rftff r ttl 0° TfeSo 

[0 0 8 9 ] ^fi3 0O»ffi±0fi!l3 0".C0i(5S 

H 2 te, #J*_«, 0. 4 3mm, IHTOi3 0' <Dm 
£H,t£0. lmmTSS. 

[0090] j;tttf , m i ^ss^ijct o *>«m p i 

(M 2 >Mj) , *»□ 1 7(DHiP»ttCDffi]Bt<D« 

3S (L,>L 2 ) £4*a£<t**pJffiK:fc* 0 

«5K*ofii^M 2 o«»ias^ii<, 
nttiP¥® i 7 B<D«»fts&*:fr<-r*c:tTas 

£>. «»PfcHP¥ffil 7 BCOfRWP^^ISECDSitSR 



»¥1 1 - 1 5 9 4 2 1 

[0 0 9 1 ] ill 010 ^^Jl^^lc, y X 

;H 5<Z)*StP 1 7 CO|±i P 1 7 BW*»Pt6»E 

[0 0 9 2 ] #09Tt>, MP 1 7 CO^ggSM,, M 2 (£ 
fi£t^£*^<T£££/^T^ (M 2 >Mj) , 
«»P 1 7©aiP»ttSr*{fcS-B:&CXaiPXyi;ftSS 

*»SJ»IEIBL |( L 2 **»$Mln;:fS (L,>L 2 ) 
[0 0 9 3] Ell 2©«m ;XiH 5l:lt 

fcS-^ffi«ti^i;<i«j*p i 7 tast'J ^ i% 
mkta i 7coap i 7 A<^fira^e»±at^^j-Tg^s£ 

J&*oT## 1 3<B— ffl5£§AftB/3#ffi«B7 £ 

[0 0 9 4] RgMPttiP 1 7 B<7)¥ffi£*S*P*^i»E 

^iS3 0C05t«affi («»tPttlP¥ffi) fe«*f^*fls:«i«| 
C&D^RB&fP 1 7(7)4 , ^EBtC^UT^itffiTfeO, 

[0095] mmn 1 7 fimmfr^&mmcizti 

LT*7l*y MTl^ lttffi) . Z.<D*7 

"tu/hfccto, «i*p 1 7n a?n«fi«^-;u3 1 

[0 0 9 6] £<D±3&«j£fc±ntf, «»P 1 7^A 
P 1 7AU, t7ty (El® 1 2Tte, ffffitl 

(»ffifcl^^oT«i*#*<t:ttil8C*S2p{C 

[0 0 9 7 ] 779-1 6C0^fifilSS«l 6B ' fcbffi 
ttST StelHl*SWtt, X77-1 6 <DBMm$&ffi 1 6 B ' 
(OtBP^^Pa^PAP 1 7A^IIjSXyS;iT(35S 

ikw&c %<$<\j>{zm\b)t z>tc?&, ffimmjjfiiiz-mt 

^^^)c ±K<B«9*PAP 1 7 Aco^ffiJM^x^v? 
A^PaWPtUP 1 7 B Sl?<Oj!SgSY 2 Ttt, RSWP 1 7 



(11) 
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&± TE*7t7h m <D fiS^iSgSSffi co wft?i /Jn <h & § 

— >mm9) ft *7ty hffll<&#**fi*:7-fc«.y Mil J; 
[0 0 9 8] Lfc*«oT, JS[Hl^^^S|[Hl^fC^^i±T 

^n§, 

[0 0 9 9] 013ft HI 2 ©«*fP^-^-fey h^{i 

[0 10 0] Ttet>*>. SXJUl 5 (Cft #m$&7 
a£#J8*S$7 coT«Efc{4Sf SWIJp l 7 <h. K«*tP 1 

M^—)13 1) £7&*Jgj5iE$*l5 0 ffi#tP 1 7tt*R^iBIM' 
^*flc'(ft«C^^LT«#**U, «S<s|-jlSElHl3SBa S *t*S 

iz^ HLT^S 2M) o fltP 1 7(D{mfa 

:frftft #^a57^e«*fPtBP 1 7 B**tt7t7 

[0 10 1] WITH «S»*»*«rRlS-e-a:**6, ffl 

[0 10 2] ±t^(DJ:o\zmmn 1 7**iIfal,Tl>£« 

[0103] El 1 4 1 ft -tCDrt««JSS 

H5*LT^fcH*^ ^ST^aS^fc«|fiji«|*p*^-r-5 
*»*tt#<0«»0U-C* WAft m2\Z7T,-?&ot£7,7 
^- 1 6 <B«S**iigS 16B' C0£BP£iig§ 1 6 B ' cfc 0 

^nn^ict<iT, z<Dfc±LfcQmiz£K)mMfflo 
cot, 01 5(c^<^*«»ji**ijfflLfeffli*ii!g*fa;^y 

[0104] 016ft *3fi^©ffl<OW*^t" «S<sf«94- 
#co^#*riE0, 01 7 (0 (a) ft tt*8»*»#fc:fli 
l^^/X;K7)±ft:«:S-r»»fffi0, (b) te^coift&f p 



f+ifi**-rfflJ»ffi*Wffi0"C*-5. 
[0 10 5] *CTO«R3|Sffl»*f#t>0 3 Wlffiomfam&R 

tfmnmmmm&L ,> L : <&H«fc»5£-r a z. t s»a 
R&a^tfca^Ta^s. 

[0106] #wt 0 1 7 fcavr j; 5 fc, y x;u 1 5 
u ccotH]a$ffi3i ' fc#jSBS7#»jB3i$ns. 

1 S^tf^^nffitf^ffeffift XHEz/UAjtjnXf'cJ; 
0^tBLT¥«tt^/J^e3 0- l^JgfiESn, ^CO/Jn 
SE30-1 co^ff tc«S#*PR#t P 1 7 

[0 10 7] #0S-Cfc, #J»CD#flc»ftfcffiB^6*tStP 
1 7<DffiP 1 7 BSTOSB (ffilsljKftjllttfi) ft # 
J»«*>e>iRltP£^T«^^ 

Kt^Ci^T^, £7c, «S*P 1 7<Z)AP 1 7 AS 
tfffiP 1 7 BtOXy^ftS^ttJtWfcTS^tfcct 0, 
«*4*ScoiiJjt3gg|^{ifp3«^A# < Kfifi«£*# < 
t5^i:^Tt, Sfc, ^(DmMn^mfaM&iimz^ 

[0 10 8] *«ft yUX2jnX£fg«PCD§?7L 

3 0-1 ^fC«f«^P^^BfC^^ 

[0109] 

[0i] **wf-«s«s»*»#<o-«s*"r«wffi 

0 O 

[0 2] 0ifcsr«B»«l*#©yX;u»f*ifi**-r»l 
W0. 

[0 3] (a) ^XfB^if^W^fCffll^yxVUCD^^ 
^*<tSr^-r«Bfffi0, (b) f4^c7DiS®0o 

[04] 0 3 <Dw%m±mffim* 

[0 5] 0 2COX-X ' a^si. 

[0 6] (a) te*mwommM#&mfommj£tfv 

U >X>^>fciafflUfcCT&^TittW0, (b) fJ^(D 

[0 7] XIB^^vX^AfCffl^^j^^ffiScOS^ffiS 

[0 8] *HjB«^-Kt^K«tt^-KOIttM0o 
[09] 03 (a) <D^m&&±LTftmmfrZBMm 

^r^«^^-rittHj0o 
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[giii] ±tzs X)i<d%i<dm$:L ftwmm* 

[012] ±IHyX;U©gU^JS:U«)-rBB»Bffffi0o 

tin] X)im*i<Dm&Lt£>-?ffl>ftmmmo 
[0i4] / X)\/<DmmMM<Dm<Dm*7K-rmwm 0 

[0 15] fflrtnaWa^V 'J >X>>?>C)giJO!)^J&^"r 

mwm* 

[0i6] mmmm#<Dm<D^mm%7K^mmffim<> 
[017] (a) ttmi 6<Dismmttmzm^z>;x)u 
mshomwimm* <b) ^<DW:±mmmo 

[01] 
la i 




[0i8] ~&%w\zfc&7sV-)vtf% j X)v<Dmn<Dm 

1 7-#jffi, 13-##, 15-7X 

;k l 5 F-y x;Koi£Srtjgffi, l 

v 17»-i»|*P, 3 0- /J^E, 4 ()•••» 
4 1- M^7^ 4 2-t'XhX 



[02] 

m 2 




[07] 



[04] 



[0 5] 



0 7 



(13) 
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[03] 



cm6] 



m 3 




(a) 



44 46 




(b) 



1 7A 1 7B 




15(1) 



EI 8 gi 9 




(14) 



11-159421 



CHI 1] 




[mi 9] 
m 1 g 
mm 



1% 



^77- 




2 




MM 



(15) 



11-15942 1 




(16) 



mnw-i 1-159421 



[018] 
SI- 1 8 




(51) Int. CI. 6 »»J3B-S§ 
F 0 2 B 23/10 
F02M 61/04 

61/14 3 1 0 



F I 

F 0 2 B 23/10 
F0 2M 61/04 
61/14 



D 
B 

3 1 0 A 
3 1 0 S 



(72) 



^«*^fc"S3i^rfJiB«2477#» »5 
(72)»W# Sill ^ 



